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(54) Disposable diaper 

(57) A disposable diaper 1 A includes a liquid-pervi- 
ous topsheet 2, a liquid-impervious backsheet 3 and a 
liquid-absorbent panel 4 interposed between these 
sheets 2, 3. Folding guides 15 which are extending in a 
longitudinal direction are formed between front waist 



section 11 and wings 14 of the panel 4 and stretchable 
elastic members 17 which are extending in the longitu- 
dinal direction and spaced outward from the folding 
guides 15 in a transverse direction are contractibly at- 
tached to side flaps 9. 
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Description 

[0001] This invention relates to a disposable diaper 
for absorption and containment of bodily discharges. 
[0002] Japanese Patent Application No. 
2000-1 1 047A discloses an open-type disposable diaper 
made of a liquid-pervious topsheet, a liquid-impervious 
backsheet and a liquid-absorbent panel intermediated 
between these sheets so as to configure, in a longitudi- 
nal direction, a front waist region, a rear waist region 
and a crotch region extending between these two waist 
regions. The panel is provided with a pair of side flaps 
extending in the longitudinal direction outside trans- 
versely opposite side edges of the panel and with a pair 
of end flaps extending in a transverse direction outside 
longitudinally opposite ends of the panel. The diaper 
presents a substantially hourglass-like planar shape as 
the diaper is developed in a flat state. 
[0003] The panel extends over the crotch region into 
the front and rear waist regions and is hourglass-shaped 
like the developed diaper. The panel is composed of 
front and rear sections extending in transversely middle 
zones of the front and rear waist regions so as to be 
associated with these front and rear waist regions, re- 
spectively, a crotch section extending in a transversely 
middle zone of the crotch region so as to be associated 
with the crotch region and a pair of wings extending 
transversely outward from the front and rear sections. 
The panel is a mixture of fluff pulp, super-absorbent pol- 
ymer particles and thermoplastic synthetic resin fibers, 
entirely compressed to a desired thickness. As a result, 
stiffness of the panel is higher than that of the top- and 
backs heets. 

[0004] To wear this diaper, the side flaps of the rear 
waist region may be placed upon the outer surfaces of 
the side flaps of the front waist region and then a pair of 
tape fasteners attached to the side flaps of the rear waist 
region may be anchored on the outer surface of the front 
waist region to connect the front and rear waist regions 
with each other. With the front and rear waist regions 
connected with each other, the diaper defines a waist- 
hole and a pair of leg-holes. 

[0005] In the case of the diaper disclosed by the 
above-cited Application, the front and rear waist regions 
connected with each other in order to be put on the wear- 
er's body certainly form an annulus fully surrounding the 
wearer's torso. However, the wings of the panel being 
having a stiffness higher than that of the top- and back- 
sheets can not be smoothly bent in conformity with the 
contour of the wearer's torso. In other words, it is difficult 
to bring the wings in close contact with the wearer's tor- 
so. In this well-known diaper, it is likely that a gap might 
be left between the wings of the panel and the wearer's 
body and a bodily discharge absorbing capacity expect- 
ed for these wings could not be fully utilized. 
[0006] It is an object of this invention to provide a dis- 
posable diaper improved so that the wings of the panel 
can be reliably brought in close contact with the wearer's 



torso as the diaper is put on the wearer* s body and in 
this way the bodily discharge absorbing capacity ex- 
pected for these wings can be fully utilized. 
[0007] In accordance with this invention, there is pro- 

5 vided a disposable diaper comprising a liquid-pervious 
topsheet, a liquid-impervious backsheet and a liquid-ab- 
sorbent panel interposed between these sheets so as 
to configure, in a longitudinal direction, a front waist re- 
gion, a rear waist region and a crotch region extending 

10 between these waist regions, a pair of side flaps extend- 
ing in the longitudinal direction outside transversely op- 
posite side edges of the panel and a pair of end flaps 
extending in a transverse direction outside longitudinally 
opposite ends of the panel. The panel has front and rear 

'5 waist sections lying in transversely middle zones of the 
front and rear waist regions, respectively, a crotch sec- 
tion lying in a transversely middle zone of the crotch re- 
gion and a pair of wings extending outward from at least 
one of the front and rear waist sections in the transverse 

20 direction. 

[0008] The disposable diaper according to this inven- 
tion further comprises folding guides which are extend- 
ing in the longitudinal direction and defined between the 
waist sections and respective the wings of the panel and 

25 stretchable elastic members which are extending in the 
longitudinal direction, spaced outwardly from the folding 
guides in the transverse direction by a given dimension 
and contractibly attached to the side flaps. 
[0009] This invention includes the following embodi- 

30 ments. Longitudinal ends of the elastic members are se- 
cured to the wings. 

[0010] The folding guides are defined by panel-free 

zones and extend from inner ends of the wings put aside 

toward the crotch region to outer ends of the wings put 
35 aside toward the end flaps. 

[001 1 ] The folding guides are defined by low stiffness 

zones of the panel, i.e., zones having a stiffness lower 

than a stiffness in other zones of the panel and extend 

from the inner ends of the wings put aside toward the ; V, 
40 crotch region to the outer ends of the wings put aside 
• toward the end flaps. 

[0012] The folding guides are defined by slits in the 

panel and extend from the inner ends of the wings put 

aside toward the crotch region to the outer ends of the 
^5 wings put aside toward the end flaps. 

Fig. 1 is a partially cutaway plan view showing the 
diaper according to this invention; 
Fig. 2 is a perspective view showing the diaper of 
50 Fig. 1; 

Fig. 3 is a perspective view showing the diaper of 
Fig. 1 as put on a wearer's body; 
Fig. 4 is a sectional view taken along a line A - A in 
Fig. 3; 

55 Rg. 5 is a partially cutaway plan view showing one 
preferred embodiment of the diaper according to 
this invention; 

Fig. 6 is a sectional view taken along a line B - B in 
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Fig. 5; 

Fig. 7 is a partially cutaway plan view showing an- 
other preferred embodiment of the diaper according 
to this invention; and 

Fig. 8 is a sectional view taken along a line C - C in 
Fig. 7. 

[0013] Details of the disposable diaper according to 
this invention will be more fully understood from the de- 
scription given hereunder in reference to the accompa- 
nying drawings. 

[001 4] Fig. 1 is a partially cutaway plan view showing 
the diaper 1 A according to this invention, Fig. 2 is a per- 
spective view showing the diaper 1 A of Fig. 1 , Fig. 3 is 
a perspective view showing the diaper 1A of Fig. 1 as 
put on a wearer's body and Fig. 4 is a sectional view 
taken along a line A - A in Fig. 3. In Figs. 1 and 2, a 
transverse direction is indicated by an arrow X, a longi- 
tudinal direction is indicated by an arrow Y and a thick- 
ness direction is indicated by an arrow Z. Designation 
"inner surfaces of top- and backsheets 2, 3 and leak- 
barrier sheets 5" should be understood to be the surfac- 
es thereof facing a panel 4 and designation "outer sur- 
faces of these sheets 2, 3, 5 should be understood to 
be the surfaces facing away from the panel 4. 
Designation "upper surface of the panel 4" should be 
understood to be the surface facing the topsheet 2 and 
designation "lower surface of the panel 4" should be un- 
derstood to be the surface facing the backsheet 3. 
[0015] The diaper 1 A comprises a liquid-pervious top- 
sheet 2 facing a wearer's body, a liquid-impervious 
backsheet 3 facing away from the wearer's body and the 
liquid-absorbent panel 4 interposed between the top- 
and backsheets 2, 3 and firmly bonded to the inner sur- 
face of at least one of these sheets 2, 3. In addition to 
the top- and backsheets 2, 3 and the panel 4, the diaper 
1 A comprises liquid-impervious leak-barrier sheets 5 ly- 
ing on the outer surface of the topsheet 2. 
[001 6] The diaper 1 A is composed of, as viewed in its 
longitudinal direction, a front waist region 6, a rear waist 
region 8 and a crotch region 7 extending between these 
waist regions 6, 8 and, in addition, a pair of side flaps 9 
extending in the longitudinal direction outside trans- 
versely opposite side edges 4a of the panel 4 and a pair 
of end flaps 1 0 extending in the transverse direction out- 
side longitudinally opposite ends 4b of the panel 4. In 
the crotch region 7, the side flaps 9 of the diaper 1A 
curve inwardly as viewed in the transverse direction of 
the diaper 1A so that the diaper 1A presents an hour- 
glass-like planar shape. The diaper 1 A is of the open- 
type having its front and rear waist regions 6, 8 adapted 
to be connected to each other when the diaper 1 A is put 
on the wearer's body. 

[0017] The panel 4 extends over the crotch region 7 
into the front and rear waist regions 6, 8. The panel 4 
has front and rear waist sections 11 , 13 lying in trans- 
versely middle zones 6a, 8a of the front and rear waist 
regions 6, 8, respectively, a crotch section 12 lying in a 



transversely middle zone 7a of the crotch region 7 and 
a pair of wings 14 extending outwardly from the front 
waist section 11 in the transverse direction. A pair of 
folding guides 15 extending in the longitudinal direction 
5 are defined between the front waist section 11 and the 
respective wings 14 of the panel 4. 
[001 8] The panel 4 is a mixture of fluff pulp and super- 
absorbent polymer particles or a mixture of fluff pulp, 
super-absorbent polymer particles and thermoplastic 
10 synthetic resin fibers, in either case, compressed to a 
desired thickness. Accordingly, the panel 4 has a stiff- 
ness higher than that of the top- and backsheets 2, 3. 
Preferably, the panel 4 is entirely covered with a liquid- 
pervious sheet such as a tissue paper or a hydrophilic 
15 fibrous nonwoven fabric in order to prevent the panel 4 
from getting out of its initial shape or to avoid falling off 
of the polymer particles from the panel 4. 
[0019] The folding guides 15 are defined by panel- 
free zones 16. Each of these folding guides 15 extends 
20 from an inner end 14a of the associated wing 14 put 
aside toward the crotch region 7 to an outer end 14b of 
the associated wing 14 put aside toward the associated 
end flap 10. Each of these folding guides 15 is tapered 
from the inner end 14a toward the outer end 14b sub- 
25 stantially in a triangle. 

[0020] In the crotch region 7, each of the side flaps 9 
is provided with a single stretchable elastic member 1 7 
rectilinearly extending in the longitudinal direction. 
These elastic members 17 lie outside the respective 
30 side edges 4a of the crotch section 1 2 and spaced out- 
wardly from the respective folding guides 1 5 in the trans- 
verse direction by a given dimension. The elastic mem- 
ber 1 7 is contractibly attached to the associated side flap 
9 and its one longitudinal end portion 17a is connected 
35 to the associated wing 1 4 in the vicinity of the inner end 
14a thereof. The folding guide 15 is spaced from the 
elastic member 1 7 preferably by 1 - 30 mm. 
[0021] In the crotch region 7, a plurality, of leg-sur- 
rounding elastic members 18 extending in the longitudi- 
40 nal direction are contractibly attached to each of the side 
flaps 9 so as to be spaced outwardly from the elastic 
member 1 7 in the transverse direction by a given dimen- 
sion. The leg-surrounding elastic members 1 8 curve to- 
ward the transversely middle zone 7a of the crotch re- 
45 gion 7 so as to describe substantially circular arcs. The 
end flaps 1 0 are respectively provided with band-like 
waist-surrounding elastic members 19 extending in the 
transverse direction and contractibily attached thereto. 
[0022] The leak-barrier sheets 5 are attached to the 
50 respectivesideflaps9andextendoverthecrotch region 
7 into the front and rear waist regions 6, 8. Each of these 
leak-barrier sheets 5 has a fixed lateral portion 5a ex- 
tending in the longitudinal direction, a free lateral portion 
5b extending in the longitudinal direction and normally 
ss biased to rise above the topsheet 2 and fixed longitudi- 
nally opposite end portions 5c collapsed inwardly in the 
transverse direction of the diaper 1 A and fixed in such 
a collapsed state. The free lateral portion 5b is provided 
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with a stretchable elastic member 20 extending in the 
longitudinal direction and contractibly attached thereto. 
The elastic member 20 is wrapped with a part of the free 
lateral portion 5b. 

[0023] The side flaps 9 are formed by transversely op- 
posite lateral portions 2a, 3a of the top- and backsheets 
2, 3 extending outwardly from the side edges 4a of the 
panel 4 in the transverse direction and the fixed lateral 
portions 5a of the leak-barrier sheets 5. In the side flaps 
9, the lateral portions 2a of the topsheet 2 extend out- 
wardly slightly beyond the side edges 4a of the panel 4 
in the transverse direction and the lateral portions 3a of 
the backsheet 3 as well as the fixed lateral portions 5a 
of the leak-barrier sheets 5 extend outwardly beyond the 
lateral portions 2a of the topsheet 2 in the transverse 
direction. The lateral portions 2a are interposed be- 
tween the lateral portions 3a and the lateral portions 5a 
and bonded to the inner surfaces of these lateral por- 
tions 3a, 5a. The lateral portions 3a overlap the lateral 
portions 5a and have inner surfaces bonded together in 
these overlapping zones. 

[0024] The elastic members 1 7 are respectively inter- 
posed between the lateral portions 2a of the topsheet 2 
and the lateral portions 3a of the backsheet 3 and bond- 
ed to the inner surfaces of these lateral portions 2a } 3a 
of the top- and backsheets 2, 3. Each of these elastic 
members 1 7 has its longitudinal one end portion 1 7a in- 
terposed between the backsheet 3 and the panel 4 and 
bonded to the inner surface of the backsheet 3 and the 
lower surface of the panel 4. The leg-surrounding elastic, 
members 1 8 are interposed between the lateral portions 
3a of the backsheet 3 and the fixed lateral portions 5a 
of the leak-barrier sheets 5 and bonded to the inner sur- 
faces of the lateral portions 3a, 5a of these sheets 3, 5. 
[0025] The end flaps 1 0 are formed by longitudinally 
opposite end portions 2b, 3b of the top- and backsheets 
2, 3 extending outwardly beyond the longitudinally op- 
posite ends 4b of the panel 4 in the longitudinal direction. 
In these end flaps 10, the top- and backsheets 2, 3 are 
overlaid and joined together at the end portions 2b, 3b. 
The waist-surrounding elastic members 19 are inter- 
posed between the end portions 2b of the topsheet 2 
and the end portions 3b of the backsheet 3 and bonded 
to the inner surfaces of these ends 2b, 3b of these 
sheets 2, 3. The fixed end portions 5c of the respective 
leak-barrier sheets 5 are bonded to the outer surfaces 
of the end portions 2b of the topsheet 2. 
[0026] The rear waist region 8 is provided with a pair 
of tape fasteners 21 respectively extending outwardly in 
the transverse direction from the side flaps 9. The tape 
fasteners 21 have free end portions coated with a self- 
adhesive (not shown). In the front waist region 6, the 
backsheet 3 is provided on its outer surface with a target 
tape 22 which is relatively long in the transverse direc- 
tion so that the tape fasteners 21 may be detachably 
anchored thereon. The tape fasteners 21 and the target 
tape 22 are made of flexible plastic film. 
[0027] To put the diaper 1 A on the wearer's body, the 



side flaps 9 in the rear waist region 8 may be placed on 
the outer surfaces of the side flaps 9 in the front waist 
region 6 and then the free end portions of the respective 
tape fasteners 21 may be anchored on the target tape 

5 22 by means of the self-adhesives to connect the front 
and rear waist regions 6, 8 to each other. With the front 
and rear waist regions 6, 8 connected to each other in 
this manner, the diaper 1 A defines a waist-hole 23 and 
a pair of leg-holes 24. With the diaper 1A put on the 

10 wearer's body, the front and rear waist sections 11,13 
of the panel 4 are closely placed against the wearer's 
torso through the topsheet 2 and the crotch section 12 
of the panel 4 is closely placed against the wearer's 
crotch region through the topsheet 2. 

15 [0028] In the diaper 1 A put on the wearer's body, the 
crotch region 7 is squeezed by the wearer's crotch and 
consequently the elastic members 1 7 are drawn toward 
the transversely middle zone 7a of the crotch region 7, 
as shown in Fig. 3. As a result, the respective elastic 

20 members 17 obliquely extend from the upper ends 17a 
toward the crotch region 7 so that the elastic members 
1 7 get nearer to the transversely middle zone 7a of the 
crotch region 7. 

[0029] The front and rear waist regions 6, 8 cooperate 

25 to form an annulus and a force generated thereby is ex- 
erted upon the wings 14 of the panel 4 to fold them as 
the diaper 1A is put on the wearer's body. Simultane- 
ously, a contractile force of the elastic members 1 7 gen- 
erated in the longitudinally middle zones thereof is ex- 

30 erted from the respective longitudinal ends 1 7a upon the 
transversely middle zone 7a of the crotch region 7 so 
that the wings 14 of the panel 4 may be drawn inwardly 
in the transverse direction of the diaper 1 A. As indicated 
by an arrow X1 in Fig. 4, the force intending to bend the 

35 wings 14 cooperates with the contractile force of the 
elastic members 1 7 to fold inwardly the wings 1 4 of the 
panel 4 along the respective folding guides 15 in the 
transverse direction of the diaper 1 A. 
[0030] The wings 1 4 of the panel 4 are folded inwardly 

40 in the transverse direction of the diaper 1 A as the diaper 
1 A is put on the wearer's body. With an advantageous 
consequence, the wings 14 can be reliably brought in 
close contact with the wearer* s torso without leaving 
any gap between the wings 14 and the wearer's torso. 

45 in this way, the bodily discharge absorbing capacity ex- 
pected for these wings 14 can be fully utilized. 
[0031 ] In the diaper 1 A, the folding guides 1 5 are de- 
fined by panel-free zones 1 6 and therefore the wings 1 4 
can be easily folded along the respective folding guides 

so 1 5 which are substantially free from affection by the high 
stiffness of the panel 4. 

[0032] The elastic members 20 contract in the longi- 
tudinal direction and thereby cause the free lateral por- 
tions 5b of the leak-barrier sheets 5 to rise above the 
55 topsheet 2 as the diaper 1 A curves in the longitudinal 
direction with the topsheet 2 inside as shown in Fig. 2. 
In the diaper 1 A, the free lateral portions 5b of the re- 
spective leak-barrier sheets 5 form barriers against 
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leakage of bodily discharges and prevent bodily dis- 
charges from leaking sideways beyond the side flaps 9. 
[0033] Fig. 5 is a partially cutaway plan view showing 
one preferred embodiment 1 B of the diaper according 
to this invention and Fig. 6 is a sectional view taken 
along a line B - B in Fig. 5. In Fig. 5, the transverse di- 
rection is indicated by the arrow X and the longitudinal 
direction is indicated by the arrow Y. 
[0034] The diaper 1 B is of open-type characterized in 
that the front and rear waist regions 6, 8 are connected 
to each other immediately before actual use of the dia- 
per 1 B. Basically, the diaper 1 B comprises a liquid-per- 
vious topsheet 2, a liquid-impervious backsheet 3 and 
a liquid-absorbent panel 4 interposed between the top- 
and backsheets 2, 3. The diaper 1 B further comprises 
a pair of side flaps 9 and a pair of end flaps 1 0. The side 
flaps 9 are provided with liquid-impervious leak-barrier 
sheets 5 attached thereto. 

[0035] The panel 4 has front and rear waist sections 
11,13 lying in transversely middle zones 6a, 8a of the 
front and rear waist regions 6, 8, respectively, a crotch 
section 12 lying in a transversely middle zone 7a of the 
crotch region 7 and a pair of wings 14 extending out- 
wardly from the front and rear waist sections 11, 13 in 
the transverse direction. The panel 4 has an hourglass- 
shape like the planar shape of the diaper 1 B. A pair of 
folding guides 15 extending in the longitudinal direction 
are defined between the front and rear waist sections 
11,13 and the respective wings 14 of the panel 4. 
[0036] The folding guides 15 are defined by low stiff- 
ness zones 25 of the panel 4, i.e., zones having a stiff- 
ness lower than stiffness in the other zone of the panel 
4. Each of these folding guides 15 extends from the in- 
ner end 14a to the vicinity of the outer end 14b of the 
associated wing 14. In these folding guides 15, at least 
one of the super-absorbent polymer particles and the 
thermoplastic synthetic resin fiber making a part of the 
panel 4 has a basis weight per unit volume smaller than 
that per unit volume in the zone of the panel 4 except 
for the folding guides 15 and the panel 4 has its thick- 
ness smaller in these folding guides 1 5 than in the zone 
of the panel 4 except for the folding guides 15. 
[0037] In the crotch region 7, each of the side flaps 9 
is provided with a plurality of stretchable elastic mem- 
bers 17 rectilinearly extending in the longitudinal direc- 
tion. These elastic members 17 lie outside the respec- 
tive side edges 4a of the crotch section 12 and spaced 
outwardly from the respective folding guides 15 in the 
transverse direction by a given dimension. The elastic 
members 1 7 are contractibly attached to the side flap 9 
and the longitudinal end portions 1 7a is connected to 
the wings 1 4 in the vicinity of the inner ends 1 4a thereof. 
The folding guide 1 5 is spaced from the elastic member 
1 7 preferably by the same dimension as in the case of 
Fig. 1. 

[0038] In the crotch region 7, a plurality of leg-sur- 
rounding elastic members 1 8 extending in the longitudi- 
nal direction are contractibly attached to each of the side 



flaps 9 so as to be spaced outwardly from the elastic 
members 1 7 in the transverse direction by a given di- 
mension. The end flaps 10 are respectively provided 
with band-like waist-surrounding elastic members 19 
5 extending in the transverse direction and contractibly at- 
tached thereto. 

[0039] In the diaper 1 B put on the wearer's body, the 
respective elastic members 17 obliquely extend from 
the longitudinal end portions 1 7a toward the crotch re- 
10 gion 7 so that the elastic members 1 7 get nearer to the 
transversely middle zone 7a of the crotch region 7. In 
the diaper 1 B, the front and rear waist regions 6, 8 co- 
operate to form an annulus and a force generated there- 
by is exerted upon the wings 14 of the panel 4 to fold 
them. And simultaneously, a contractile force of the 
elastic members 1 7 is exerted from the respective lon- 
gitudinal end portions 17a upon the transversely middle 
zone 7a of the crotch region 7 so that the wings 14 of 
the panel 4 may be drawn inwardly in the transverse di- 
rection of the diaper 1 B and the wings 1 4 are folded in- 
wardly along the respective folding guides 15 in the 
transverse direction of the diaper 1 B. In the diaper 1 B, 
the wings 14 can be reliably brought in close contact 
with the wearer's torso without leaving any gap between 
the wings 1 4 and the wearer's torso. In this way, the bod- 
ily discharge absorbing capacity expected for these 
wings 14 can be fully utilized. 
[0040] In the diaper 1 B, the folding guides 1 5 are de- 
fined by the low stiffness zones 25 provided within the 
panel 4 and therefore the wings 1 4 can be easily folded 
along the respective folding guides 15 which are sub- 
stantially free from affection by the high stiffness of the 
panel 4. 

[0041 ] Fig. 7 is a partially cutaway plan view showing 
another preferred embodiment 1 C of the diaper accord- 
ing to this invention and Fig. 8 is a sectional view taken 
along a line C - C in Fig. 7. In Fig. 7, the transverse di- 
rection is indicated by the arrow X and the longitudinal 
direction is indicated by the arrow Y. 
[0042] The diaper 1 C is of open-type characterized in 
that the front and rear waist regions 6, 8 are connected 
to each other immediately before its actual use. Basi- 
cally, the diaper 1C comprises a liquid-pervious top- 
sheet 2, a liquid-impervious backsheet 3 and a liquid- 
absorbent panel 4 interposed between the top- and 
backsheets 2,3. The diaper 1C further comprises a pair 
of side flaps 9 and the pair of end flaps 10 wherein the 
side flaps 9 are provided with the liquid-impervious leak- 
barrier sheets 5 attached thereto. 
[0043] The panel 4 has front and rear waist sections 
11,13 lying in transversely middle zones 6a, 8a of the 
front and rear waist regions 6, 8, respectively, a crotch 
section 12 lying in a transversely middle zone 7a of the 
crotch region 7 and a pair of wings 14 extending out- 
wardly from the front and rear waist sections 11, 13 in 
the transverse direction. The panel 4 has an hourglass- 
shape like the planar shape of the diaper 1G. A pair of 
folding guides 15 extending in the longitudinal direction 
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are defined between the front and rear waist sections 
11,13 and the respective wings 14 of the panel 4. 
[0044] The folding guides 15 are defined by slits 26 in 
the panel 4. The folding guides 15 fully extend in the 
longitudinal direction from the inner ends 1 4a to the out- 
er ends 14b of the respective wings 14 so that the front 
and rear waist sections 1 1 , 1 3 and the wings 1 4 are in- 
terrupted by the respective folding guides 15. 
[0045] In the crotch region 7, each of the side flaps 9 
is provided with a single stretchable elastic member 17 
rectilinearly extending in the longitudinal direction. The 
elastic members 1 7 lie outside the respective side edg- 
es 4a of the crotch section 12 and spaced outwardly 
from the respective folding guides 15 in the transverse 
direction by a given dimension. The elastic members 17 
are contractibly attached to the side flap 9. These elastic 
members 1 7 curve toward the transversely middle zone 
7a of the crotch region 7. Each of the folding guides 15 
is spaced from the associated elastic member 1 7 pref- 
erably by the same dimension as in the case of Fig. 1 . 
[0046] In the crotch region 7, a plurality of leg-sur- 
rounding elastic members 1 8 extending in the longitudi- 
nal direction are contractibly attached to each of the side 
flaps 9 so as to be spaced outwardly from the elastic 
members 17 in the transverse direction by a given di- 
mension. The end flaps 10 are respectively provided 
with band-like waist-surrounding elastic members 19 
extending in the transverse direction and contractibly at- 
tached thereto. 

[0047] In the diaper 1 C put on the wearer's body, the 
respective elastic members 17 obliquely extend from 
the longitudinal end portions 17a toward the crotch re- 
gion 7 so that the elastic members 17 get nearer to the 
transversely middle zone 7a of the crotch region 7. in 
the diaper 1 C, the front and rear waist regions 6, 8 co- 
operate to form an annulus and a force generated there- 
by is exerted upon the wings 14 of the panel 4 to fold 
them. And simultaneously, a contractile force of the 
elastic members 17 is exerted from the respective lon- 
gitudinal end portions 1 7a upon the transversely middle 
zone 7a of the crotch region 7 so that the wings 14 of 
the panel 4 may be drawn inwardly in the transverse di- 
rection of the diaper 1 C and the wings 1 4 are folded in- 
wardly along the respective folding guides 15 in the 
transverse direction of the diaper 1C. In the diaper 1C, 
the wings 14 can be reliably brought in close contact 
with the wearer's torso without leaving any gap between 
the wings 1 4 and the wearer's torso. In this way, the bod- 
ily discharge absorbing capacity expected for these 
wings 14 can be fully utilized. 
[0048] In the diaper 1 C, the folding guides 1 5 are de- 
fined by the slits in the panel 4 and therefore the folding 
guides 15 are not affected by relatively high stiffness of 
the panel 4, In this way, the wings 1 4 can be easily folded 
along the folding guides 15. 

[0049] In the diaper 1 C, the elastic members 1 7 curve 
toward the transversely middle zone 7a of the crotch re- 
gion 7. This feature further facilitates the contractile 



force of the elastic members 1 7 in the longitudinal direc- 
tion to be transmitted toward the transversely middle 
zone 7a of the crotch region 7 and thereby further facil- 
itates the wings 1 4 of the panel 4 to be drawn inwardly 
5 in the transverse direction of the diaper 1 C by the con- 
tractile force of the elastic members 1 7. 
[0050] A stock material for the topsheet 2 may be se- 
lected from the group consisting of a hydrophilic fibrous 
nonwoven fabric, a hydrophobic fibrous nonwoven fab- 
10 ric having a plurality of perforations and a plastic film 
having a plurality of fine perforations. A stock material 
for the backsheet 3 and the leak-barrier sheets 5 may 
be selected from the group consisting of a hydrophobic 
fibrous nonwoven fabric, a breathable but liquid-imper- 
15 vious plastic film, a composite nonwoven fabric compris- 
ing two or more hydrophobic fibrous nonwoven fabric 
layers laminated one with another and a composite 
sheet comprising a hydrophobic fibrous nonwoven fab- 
ric and a breathable but liquid-impervious plastic film 
laminated with each other. 

[0051] it is also possible to use, as a stock material 
for the backsheet 3 and the leak-barrier sheets 5, a com- 
posite nonwoven fabric comprising a melt blown fibrous 
nonwoven fabric having a high water-resistance and two 
layers of spun bond fibrous nonwoven fabrics, each hav- 
ing a high strength and a high flexibility, sandwiching the 
melt blown fibrous nonwoven fabric therebetween. 
[0052] The type of nonwoven fabric to be used may 
be selected from the group consisting of spun lace-, 
needle punch-, melt blown- thermal bond-, spun bond-, 
chemical bond- and air-thro ugh -types. Component fib- 
ers of the nonwoven fabric may be selected from the 
group consisting of polyolefine-, polyester-and polya- 
mide-based fibers, and core-sheath type or side-by-side 
type conjugated fibers of polyethylene/polypropylene or 
polyethylene/polyester. 

[0053] To join the top- and backsheets 2, 3 to each 
other, to secure the panel 4 to the top- and backsheets 
2, 3, to secure the leak-barrier sheets 5 to the top- and 
backsheets 2, 3 and to secure the elastic members 1 7, 
18, 19, 20 to the sheets 2, 3, 5, hot melt adhesives or 
welding technique such as a heat-sealing or an ultra- 
sonic sealing may be employed. 
[0054] In the disposable diaper according to this in- 
vention, the folding guides are formed between the front 
and rear waist sections and the wings of the panel and, 
in the crotch region, the stretchable elastic members ex- 
tending in the longitudinal direction and spaced out- 
wardly from the respective folding guides in the trans- 
verse direction by a given dimension are contractibly at- 
tached to the respective side flaps. The crotch region is 
squeezed in the crotch of the wearer and the elastic 
members are drawn toward the transversely middle 
zone of the crotch region as this diaper is put on the 
wearer's body. Consequently, the elastic members ob- 
liquely extend from the longitudinal ends toward the 
crotch region so that the elastic members get nearer to 
the transversely middle zone of the crotch region. 
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[0055] In this diaper, the front and rear waist regions 
cooperate to form an annulus and a force generated 
thereby is exerted upon the wings of the panel to fold 
them. And simultaneously, a contractile force of the 
elastic members is exerted from the respective longitu- 
dinal end portions upon the transversely middle zone of 
the crotch region so that the wings of the panel may be 
drawn inwardly in the transverse direction of the diaper 
and the wings are folded inwardly along the respective 
folding guides in the transverse direction of the diaper. 
In this diaper, the wings can be reliably brought in close 
contact with the wearer's torso without leaving any gap 
between the wings and the wearer's torso. In this way, 
the bodily discharge absorbing capacity expected for 
these wings can be fully utilized. 



Claims 

1. A disposable diaper comprising a liquid-pervious 
topsheet, a liquid-impervious backsheet and a liq- 
uid-absorbent panel interposed between said 
sheets so as to configure, in a longitudinal direction, 
a front waist region, a rear waist region and a crotch 
region extending between said waist regions, a pair 
of side flaps extending in said longitudinal direction 
outside transversely opposite side edges of said 
panel and a pair of end flaps extending in a trans- 
verse direction outside longitudinally opposite ends 
of said panel wherein said panel has front and rear 
waist sections lying in transversely middle zones of 
said front and rear waist regions, respectively, a 
crotch section lying in a transversely middle zone 
of said crotch region and a pair of wings extending 
outwardly from at least one of said front and rear 
waist sections in said transverse direction, said dis- 
posable diaper further comprises: 

folding guides which are extending in said lon- 
gitudinal direction and defined between said 
waist sections and respective said wings of said 
panel and stretchable elastic members which 
are extending in said longitudinal direction, 
spaced outwardly from said folding guides in 
said transverse direction by a given dimension 
and contractibly attached to said side flaps. 

2. The diaper according to Claim 1 , wherein longitudi- 
nal end portions of said elastic members are con- 
nected to said wings. 

3. The diaper according to Claim 1 , wherein said fold- 
ing guides are defined by panel-free zones and ex- 
tend from inner ends of said wings put aside toward 
said crotch region to outer ends of said wings put 
aside toward said end flaps. 

4. The diaper according to Claim 1 , wherein said fold- 



ing guides are defined by low stiffness zones of said 
panel, said low stiffness zones having a stiffness 
lower than a stiffness in other zones of said panel 
and extend from inner ends of said wings put aside 
5 toward said crotch region to outer ends of said 
wings put aside toward said end flaps. 

5. The diaper according to Claim 1 , wherein said fold- 
ing guides are defined by slits in said panel and ex- 
10 tend from said inner ends of said wings put aside 
toward said crotch region to said outer ends of said 
wings put aside toward said end flaps. 



15 



25 



30 



35 



40 



45 



50 



7 



EP 1 346 713 A2 




BEST AVAILABLE COPY 



EP1 346 713 A2 



FI6.2 




BEST AVAILABLE COPY 



EP1 346 713 A2 



FIG.3 




7a 7 



BEST AVAILABLE COPY 



EP 1 346 713 A2 




BEST AVAILABLE COPY 



EP 1 346 713 A2 




BEST AVAILABLE COPY 



EP1 346 713 A2 




13 



BEST AVAILABLE COPY 



EP1 346 713 A2 



FIG.7 




BEST AVAILABLE COPY 



EP1 346 713 A2 




BEST AVAILABLE COPY 



THIS RAGi BLANK (uspto) 



